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6.5.2.2  City of Bozeman MS4 Stormwater System (MTR040002)



Nutrient Wasteload Allocations

The City of Bozeman MS4 Stormwater System falls under the General Permit For Storm Water Discharge Associated with Small Municipal Separate Storm Water Sewer System (MS4) (MTR04000).  The most recent permit was issued by MDEQ on February 22, 2010 to the following three co-permittees: the City of Bozeman (City), Montana State University – Bozeman (MSU), and the Montana Department of Transportation (MDT).  This permit allows the discharge of storm waters to the following surface waters:



Spring Creek (for City)

Bozeman Creek (for City and MDT)

Bridger Creek (for City)

East Gallatin River (for City and MDT)

Farmers Canal (for City and MSU)

Bear Creek (for City)

Baxter Creek (for City and MDT)

Maynard Border Ditch (for City and MDT)

Mandeville Creek (for City and MSU)

Middle Creek Ditch (for City and MSU)

West Gallatin Canal (for MSU) 

Unnamed Ditch – West End MSU Boundary (for MSU)



In accordance with Part III.A. of the General Permit (MTR040000), the City’s, MSU’s and MDT’s Stormwater Management Program (SWMP) must address the pollutants of concern for which the receiving water bodies are listed on the State’s 303(d) list.  This discussion must specifically address Best Management Practices that will address the pollutants of concern. 



Per EPA requirements at the federal level, NPDES-regulated storm water discharges (MS4-permitted discharges) must be addressed by the waste load allocation (WLA) of a TMDL (40 Code of Federal Regulations (C.F.R.) § 130.2(h) & (i).).  EPA requires a numeric WLA but allows a state permitting authority to apply a BMP based approach to satisfy the WLA of a TMDL. Where appropriate, surrogate pollutant parameters (i.e. impervious cover) are acceptable for use as TMDL endpoints or other appropriate measures (see 40 C.F.R. §130(2)(i)).  



At the state level, Administrative Rule of Montana (ARM) 17.30.1111(5) requires MS4 permittees to develop, implement and enforce a Storm Water Management Program (SWMP) designed to reduce the discharge of pollutants to the maximum extent practicable (MEP).   

ARM 17.30.1111(5)(a) also states, ‘For the purposes of this rule, narrative effluent limitations requiring the implementation of BMPs are the most appropriate form of effluent limitations when designed to satisfy technology requirements (including reductions of pollutants to the maximum extent practicable) and to protect water quality.  Implementation of BMPs consistent with the provisions of the SWMP required pursuant to this rule and the provisions of the permit shall constitute compliance with the standard of reducing pollutants to the ‘maximum extent practicable.’


The stormwater system is designed for the 10 year, 2 hour event of 0.41 inches.  The MS4 area comprises 6% of the Bozeman Creek watershed, 0.4% of Bridger Creek watershed, 2.5% of the East Gallatin River watershed, and >90% of the Mandeville Creek watershed.  The East Gallatin River receives approximately 82% of the stormwater flow, Bozeman Creek 16% and Bridger Creek <2% from the MS4.  Based on 30 years of precipitation data (1980-2009), ≥0.05 inches of precipitation fall, on average, 18.6 days per summer period (July 1 – September 30).  Activation of the MS4 is relatively infrequent during the summer period.	Comment by Yashan, Dean: Seems like you need to add Mandeville Creek in here also since you will need to include a WLA for this stream. Lisa may need to add Bear Creek to her discussion.  



A Stormwater Management Model (SWMM) was run with different Event Mean Concentrations (EMCs) and was based on 30 years of climate data from the weather station on Montana State University campus (Coop ID 241044).  The model was run with literature values from city stormwater systems in the intermountain West and with permit benchmark values from the Nationwide Urban Runoff Program (NURP).  Initial analyses determined that the literature values overestimated the nutrient loading and the NURP data underestimated the loads.  Discharge monitoring report (DMR) data collected in sub-basins in the Bozeman Creek drainage were used to adjust relative discharge water quality values per sub-basin.  Up-gradient land use characteristics were determined for the two DMR sampling locations and were compared to the land use attributes for each sub-basin delineated in the SWMM model.  DMR data collected at the Tamarack site represented commercial land use with lower levels of residential land use and reflected the literature values observed in the Intermountain West.  The Langhor DMR sampling location was found to be more representative of open-space and residential areas and were more comparable to NURP data.  Based on the DMR data, the two SWMM models ((1) literature values; (2) NURP values) were combined based on land use characteristics in each sub-basin.  In this way, sub-basins more reflective of commercial land use used the literature values to estimate loads and sub-basins that were open-space/residential used the NURP data to derive load estimates.  The SWMM model did not include any Best Management Plan (BMP) scenarios.  



Table 6-37 includes the total allowable summer load (July 1 – September 30) for TN and TP based on the calculated median (50th percentile) flow for each receiving waterbody.  For comparison purposes, the table also contains the estimated loading from the MS4 during the same period.  



Table 6-37.  July 1 – Sept 30 allowable loading and SWMM model results for the City of Bozeman MS4 based on 1980-2009 precipitation data

		

		Allowable TN Loading  (lbs/summer)

		MS4 TN Load (lbs/summer)

SWMM model

		Allowable TP Loading  (lbs/summer)

		MS4 TP Load (lbs/summer)

SWMM model



		Bozeman Creek 

		1691.604

		980.52

		169.16

		167.22



		Bridger Creek 

		1691.604

		27.88

		169.16

		5.69



		East Gallatin 

		6036.12

		4678.69

		603.61

		747.03







The SWMM model suggests that the loading from the MS4 is significant when compared with the calculated allowable load during the summer period (July 1 to September 30).  The chlorophyll a and AFDW data suggest that there are exceedances of water quality criteria in Bozeman Creek and the East Gallatin River.  However, it is not possible to link the exceedances directly to the MS4 discharges as other nutrient sources exist in the drainages receiving flows from the MS4.  Implementation of the SWMP and BMPs to reduce concentration and discharge volume are required to reduce the total summer loading from the MS4.  



The MS4 will be assigned a waste load allocation of 0 when the stormwater system is not activated.  As required by the general permit, an illicit discharge detection and elimination (IDDE) program will be necessary to achieve this WLA.   A continually updated storm sewer system map, showing the location and number of all outfalls must be developed and maintained by the permittees in order to successfully implement an IDDE program.  Storm Water Ordinance 1763 adopted by the City of Bozeman in 2010 establishes legal authority to prohibit illicit discharges in the MS4.  These measures will achieve the WLA when the system should not be producing flow.  IDDE is critical to reduce chronic exceedances of water quality targets in the receiving waterbodies.  



As discussed in the TMDL targets section, there are two primary methods for evaluating target compliance based on nutrient concentrations.  These include the exact binomial and student t-tests.  Normally both tests are satisfied by setting the TMDL such that loading levels continuously satisfy the target concentration values. This approach works in most watersheds in Montana because the BMPs to meet the nutrient TMDLs during low flows are either somewhat independent of flow (e.g., septic systems) or will also limit elevated nutrient loading during stormwater events (e.g., grazing management).  For streams that receive significant stormwater flows from MS4 permitted areas, an additional percent load reduction WLA is developed for the MS4 to ensure compliance with the t-test and provide a margin of safety (MOS) to help ensure compliance with the additional biology targets.  



During and following precipitation events, loading from the MS4 to the receiving water bodies will be reduced via implementation to the ‘maximum extent practicable’ and monitoring of storm water Best Management Practices (BMPs) within the MS4 boundaries.  In addition to an active stormwater management program (SWMP) as required by the general permit, these measures should achieve reductions in the nutrient loads to the receiving water bodies. Based on literature pollutant removal efficiencies, the “maximum extent practicable” level of treatment varies among BMPs for TN and TP.  From the International Stormwater Best Management Practices (BMPs) Database published in 2010 for nutrients, retention ponds (59% decrease in concentration (DIC)), wetland basins (33% DIC), media filters (47% DIC), and wetland channels (22% DIC) were the BMPs that consistently reduced TP concentrations in stormwater.  For Total Nitrogen, bioretention (12% DIC), retention ponds (27% DIC), and filter strips (13% DIC) were the BMPS that consistently reduced TN concentrations in stormwater.  For nitrogen, BMPs must target the type of nitrogen as organic N is reduced differently than inorganic N.  Limited data from the City of Bozeman MS4 indicate that inorganic N comprises a larger proportion of TN than organic N.  



In order to maintain loading from the MS4 following implementation of the control measures, minimizing loading from new development or redevelopment projects greater than 1 acre will be important.  Low impact development (LID) BMPs minimize direct runoff to streams and use on-site or regional retention and infiltration to effectively remove direct discharge of stormwater to streams.  The permit requires that projects that fit the above parameters infiltrate, evapotranspire or capture for reuse the runoff generated from the first 0.5 inches of rainfall from a 24-hour storm preceded by 48 hours of no measurable precipitation.  This process was to be in place by January 1, 2012.  



It is expected that following the six minimum control measures outlined in the general permit with particular attention to IDDE and stormwater BMPs will reduce TN and TP loads to the receiving water bodies by 22% and 46% respectively.  	Comment by Yashan, Dean: These sound like reasonable numbers, but lets discuss anyway in a meeting with Lisa, you and I. 





Table 6-38.  July 1 – Sept 30 SWMM model results and anticipated reductions with BMP implementation for the City of Bozeman MS4

		

		TN Load (lbs/summer)

SWMM model

		TN Load (lbs/summer)

Under BMP scenario

		TP Load (lbs/summer)

SWMM model

		TP Load (lbs/summer)

Under BMP scenario



		Bozeman Creek 

		980.52

		764.81 

		167.22

		90.30 



		Bridger Creek 

		27.88

		21.75 

		5.69

		 3.07



		East Gallatin 

		4678.69

		 3649.38

		747.03

		 403.40







Table 6-38 provides the resultant estimated loads to each water body when the percent reductions are applied by watershed to the loading values provided in Table 6-37. These Table 6-38 values provide a basis for numeric TN and/or TP stormwater WLAs for the receiving waters.  As discussed above, the values and associated percent reductions are based on modeling results using characteristics of the MS4 and using literature estimates for the type of BMP loading reductions that could occur via a stormwater protection program like the one required by the General MS4 Permit. Therefore, the allocations can be satisfied via adhering to all of the requirements of the General MS4 Permit, and it is not necessary to include the Table 6-38 TN and/or TP WLA values as permit conditions  This represents the most feasible approach for meeting the WLAs, assuming that over time monitoring and other permit requirements will help provide the type of information that can be used to implement an adaptive management approach to meeting the applicable TMDLs and water quality protection goals and requirements.  



It is recognized that even when the MS4 meets the percent reduction WLA requirement, receiving waterbodies could occasionally have concentrations above the target concentrations presented in Section 6.4.2 because of stormwater flows and pollutant concentrations.  This is not considered an issue regarding compliance with targets and water quality standards since these excursions will be less than 20% of the summer growing season (July 1 – September 30) and will be randomly spaced throughout that period.  Where target exceedances do exist, but are less than 20%, it is desirable to have a somewhat random spacing of such exceedances similar to what would be anticipated via the City of Bozeman MS4 stormwater system (M. Suplee, personal communication, February 6, 2012).  




